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Abstract
The paper discusses the need for architecture in Information Technology (IT), the categories of requirements, and provides an
insight into the practice and governance of IT Architecture as practiced in IBM, one of the world's leading technology companies.  
Insights into the architectural method and its social aspects are discussed.
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1. What is IT architecture & why is it needed?
The Oxford Dictionary defines "Architecture" as "The art or science of building or constructing edifices of any 
kind…" while the Merriam-Webster has a similar definition as ": the art or science of building; specifically : the art 
or practice of designing and building structures and especially habitable ones". It is clear that "architecture" is 
needed when constructing a building, and more so in large and complex buildings.  Can you imagine building a 
skyscraper without laying out a blueprint of how the building will be constructed, its various components such as the 
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room layout across the floors, stairs, elevators, how many floors, its electrical and plumbing systems, carpark 
systems, and how they coordinate and work with each other?  IT systems, especially large IT systems are complex 
things, with many heterogeneous components, such as servers, software, applications, network, access devices and 
so on. Just like buildings, IT systems are built to serve different needs: a school building will have very different 
requirements from an office block, or a factory production lot.  Similarly, an IT system built for a large bank, with 
thousands of customers, high transaction volumes and need for real-time, online information, will be different from 
a system designed to send payment cheques on a monthly basis to retirees or pensioners, and different again for a 
system used to capture the retail transactions of a supermarket. The dictionary goes on to define "Architecture" 
within the IT context as "the manner in which the components of a computer or computer system are organized and 
integrated". Clearly, in order to be successful, IT systems need a structured approach, and that is "IT Architecture".  
IT Architecture is addressed under IEEE1471 [1].
1.1 Functional and Nonfunctional Requirements
To extend our building analogy, what determines what sort of building will be built? How do we know what 
sort of materials are required, how thick each floor should be, how wide the corridors are, and the amenities it 
should have? 
That comes down to what the building will be used for, and this can be broken down into:  
x What it will be used for, i.e. its function. Is this a school, a factory, a condominium block or an office 
building? What building bylaws must it comply with? What are the safety or fire department regulations?
x How it will meet the desired functions, examples being how many people are being accommodated? Are 
large numbers of them mobile at the same time? Are there specific cooling or heating requirements?  How 
about its ability to withstand stresses from storms and even earthquakes?  What is the budget for building 
and when does the building need to be completed?  
Similarly, the requirements for an IT system can be broadly defined by their 
x Functional Requirements (what the system has to do) - what are the requirements from a business aspect, 
whether to transact thousands of financial transactions daily, or analyse weather patterns, or keep track of 
maintenance crews sent out to repair utilities.
x Nonfunctional Requirements, (how the system does it) which is concerned with aspects such as how many 
people access the system, what is the maximum number of transactions being processed, what sort of 
response time is needed?
Questions arise out of this:  How are functional and nonfunctional requirements fulfilled?  What process is in 
place to ensure that they provide the functions, and that the resulting system can be traced back to these 
requirements?  What process is in place to ensure that the resulting system will, in fact work?  And how do we know 
what sort of technology to be used?
These are answered within the context of IT Architecture by the application of a method.
1.2 IT Architecture methods 
A method is a means of designing or defining an architecture in line with certain defined standards or a 
framework.  Architecture methods are often described in connection with Architecture Frameworks, such as 
Enterprise Architecture.  However, this document is involved with Architecture methods which deal with "Solution 
Architecture". 
An example of a common framework and its related method is The Open Group's TOGAF (The Open Group 
Architecture Framework) and its related design method ADM (Architecture Development Method) which is 
represented in Fig.1, with phases and steps [2][3].
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Fig. 1. Architecture Development Method 
Methods are typically formalized or structured ways of developing IT architecture.  The ADM is an example of a 
development method in deriving Enterprise Architecture, which is one discipline within IT Architecture.  Different 
methods would be appropriate to the development of various types of IT Architectures. 
In practice, methods are usually adapted or extended to meet organizational requirements. Large, global 
organizations and major technology companies would have developed or adapted their own organizational methods 
for the development of IT Architecture. 
2. Architecture as Practiced in a Globally Integrated Enterprise (GIE) 
IBM, one of the world's largest technology companies which has implemented many of the world's large systems, 
from government systems to financial systems, has developed a body of structured methods for developing IT 
Architecture. The method referred to in this document is a widely used  method for developing Solution 
Architectures. Internally it is referred to as "Team Solution Design".  
The method is a process, divided into "Phases" which are subdivided into "tasks". Several elements of the method 
are: 
x Method.  A standard method or process allows a common understanding by anyone trained in the method. 
It distinguishes between different types of architectures and accommodates a wide range of situations, from 
small systems using commercially available software to very large, complex ones which need to be custom-
built.
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x Artifacts.  A set of standard artifacts have been developed to document the architecture. Each of the 
artifacts serves a specific purpose in the development of architecture and they have co-dependencies on 
each other, predecessors and successors. An artifact is usually associated with a task. 
x Language.  A common language or semantic is used to enable understanding and interoperability. IBM 
uses a modeling language loosely based on UML † as well as a glossary. Some of the artifacts are 
developed using the modeling language. 
x Assets. Assets are used to accelerate, educate and reduce risks in development settings. Examples of assets 
are guidance papers, templates and patterns.  These are harvested from earlier successful engagements and 
serve as best practice and proven examples. 
2.1 Insights into the Method
Briefly, the Method takes a complex, unstructured problem and decomposes it into smaller components using a 
structured method using the tools described above.  The method uses an outside-in approach, starting with the 
system's business objectives. It decomposes the problem into smaller and smaller components until the technology 
aspect is reached. 
In conformance with IEEE 1471 [1], the Method approach takes a multi-view approach, and distinguishes 
between views and viewpoints, as reflected in the artifacts produced. As requirements become clearer at different 
stages, an iterative method is used, whereby artifacts undergo a continuous process of refinement and revision to 
develop a solution that is "just enough" at that point in time.  This implies that the solution will always have a 
relationship to the degree of known requirements at the time.  Each of the artifacts can thus be elaborated to various 
degrees of detail. For example, an artifact in the 'design' phase will be different in detail from the same artifact 
during implementation, but they will share a common genealogy. 
The Method provides guidance on developing artifacts, various roles, the form of artifacts and the rationale for 
their existence. There are also checkpoints and milestones to provide measures of progress. There are other aspects 
of an IT solution which involve integration of the various component and resource  pieces into a cohesive whole. A 
solution development will :
x undergo stages like consulting, development, testing, migration, installation and maintenance and involves  
x Hardware (such as storage, servers, appliances), networks (withswitches, routers and bandwidth 
requirements), 
x Software (such as databases, analytics, transactional systems, monitoring systems, testing tools, security),  
x Resources include different skill sets from different people, 
so pulling everything together, or integrating it, can be complex. 
The Method ensures a consistent application of due diligence and technique in the development of solutions.  The 
application of a common standard and semantic allows for reviews by any practitioner trained in the method, and 
ensures a standard of quality consistent with the known requirements at that point in time.  This built-in flexibility of 
the method is key to its adaptability under a wide range of conditions and avoids the proliferation of a multitude of 
different methods to suit different sets of circumstances. 
3 Social Aspects of using the method, and IT Architecture
The Method is constantly reviewed and revised with inputs from the field project experience and technology 
trends and advances.  Within IBM, this is supported through a virtual community of practitioners, using a 
combination of social and collaborative tools, led by a global Method leader.  The members of this community 
consist of practitioners all over the world, who join on a voluntary basis.
The Method is taught in two modes, Face to Face (F2F) class and a virtual classroom (online-facilitated-
†
UML: From Wikipedia:  Unified Modeling Language (UML) is a standardized general-purpose modeling language in the field of object-
oriented software engineering. The Unified Modeling Language includes a set of graphic notation techniques to create visual models of object-
oriented software-intensive systems.
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learning).  The instructors are practitioners who coach and share their experiences in their teaching which is termed  
“Giving Back” . "Giving back" is a voluntary contribution, an important aspect of community building and part of 
an informal peer network system of support within the company.
The Method nurtures other social aspects, namely mentoring, either formally or informally. This strengthens the 
community bonds and provides for higher quality work from 'mentees'. Websites, wikis, online forums and other 
collaborative tools support the community development. 
A culture of harvesting intellectual capital is also encouraged, so that innovative use of the Method, the 
development of new artifacts (such as artifacts incorporating specific industry expertise, or new patterns) is captured 
within a knowledge management repository. The contribution of intellectual capital, by itself, is another form of 
“Give Back” which is not financially rewarded.   In this aspect, the Method constantly undergoes change and 
provides a platform for community development and the continued vitality of IT Architecture practice within the 
organization. 
In a wider context, the IT Architects form communities of practice in countries, across regions and globally for 
the exchange of information, expertise and to collaborate on projects, which may be customer driven or for the 
development of intellectual capital.  The social aspects which the Method brings forth contribute to the building of a 
vibrant architecture practice which benefits customers through the free exchange of ideas and expertise within the 
organization. 
3.1 Governance of Architecture in IBM
Just as building architects, engineers, doctors, lawyers and other professionals need to undergo education, a 
period of internship, gain some experience and sit for exams to attain the levels of proficiency in their chosen 
profession, IBM has a certification program for its IT professionals, including IT Architects. This provides guidance 
on skills, education, gaining experience in projects and going to a certification board to validate the professional’s 
skills and experience.
The governance model for this is that the professional is able to attain various levels of proficiency through the 
acquisition of the basic skills, the mastery of these skills and being a leader in the practice of these skills. 
The practitioner typically takes on different roles as he/she progresses in the career. For example he or she will 
typically understudy a more experienced practitioner, go on to become independent and practice IT architecture and 
finally become a leader in the practice, being able to take on demanding or complex tasks as well as guide up-and-
coming colleagues.
In IBM, the Certification process facilitates this progression through the assessment of the knowledge, actual 
work experience and demonstration of mastery of the chosen specialization.  The Certification process adopts a 
formal peer review approach which examines and investigates the documentation submitted by the candidate, 
conducts interviews and even verifies character references! 
This process enforces that a consistent  standard is met and adhered to in IBM. It is being adapted by The Open 
Group‡, an independent IT body for a similar certification process for IT Architects worldwide. There are different 
levels of Certification commensurate with the development of the person's skills and experience level. In addition, a 
Recertification package is validated every few years to ensure that the person's experience remains relevant and that 
he or she has been practicing within the profession. For an individual, the attained Certification status is recognition 
from IBM that he or she has attained a defined level of proficiency and expertise.  This earns strong respect from his 
or her peers and IBM's clients. 
4.   The Architect’s Role
The IT Architect’s role is not just in "designing" a solution; he or she  works closely with the Project Manager in 
selecting the appropriate technology, in structuring teams and timing and even during project delivery, is closely 
involved in aspects of the solution which may need review or redesign, due to requirements change or clarification. 
During implementation, the architect often plays a supervisory or superintendant role, and in this capacity, needs to 
‡ www.opengroup.org
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develop the ability to lead teams, often comprising different disciplines [4].
During the architecting phase, the architect often meets the client to understand the business requirements, thus 
an understanding of the client's business, business objectives, strategies, the competitive forces within the industry, 
are all needed.  An appreciation of the wider industry trends, and what other companies are doing in other parts of 
the world, is also needed in developing a good solution.  An understanding of the broader environment, whether that 
is the economic climate or impending regulation, is required in developing a solution that will be relevant. 
Architects also need to keep up with technology trends, be that the move towards mobile devices and tablets, or 
Cloud technology, or Big Data.  As technology evolves swiftly, this implies a continuous learning.  
The architect thus plays multiple roles, and keeps abreast of multiple areas of knowledge. One particularly apt 
description of an architect is [5]:
"The ideal architect should be a person of letters, a mathematician, familiar with historical studies, a diligent student 
of philosophy, acquainted with music, not ignorant of medicine, learned in the responses of jurisconsults, familiar 
with astronomy and astronomical calculations".
The quote is attributed to Vesuvius, circa 25BC, and other than the disciplines mentioned, seems as appropriate 
today as it was  back then!
5.   Conclusion
IT Architecture provides for structured methods in the development and design of complex IT systems. Methods 
have several components such as common language, artifacts and assets as well as ways of ensuring continuity, 
vitality and governance.  In IBM, the practice of IT Architecture has a social aspect, which is the development of a 
worldwide community for the maintenance and enhancement of IT Architecture Method. The community 
encourages social behaviour conducive to the continued vitality of the profession.  
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